In this paper we show, for a class of hyperbolic systems, that the dimension of the range of the spectral projection corresponding to a single characteristic root I,, is equal to the multiplicity of the spectral point A,, as root of the characteristic equation.
I. INTRODUCTION AND STATEMENT OF MAIN RESULT
Let k = Ax be a system of linear ODE in R" and let &, be a root of the characteristic polynomial with multiplicity m. As a consequence of the Jordan canonical form we know that there exist q such that Iw" can be decomposed as the direct sum of the two complementary subspaces N(A -&,Z)"@R(A -&,Z)(I where N and R denote the kernel and the range, respectively; moreover, the dimension of N(A -&Z)q is m. Similarly for an abstract autonomous evolution equation 1= Ax in a Banach space X it is important to know the dimension of the spectral projection associated to an isolated eigenvalue of A; for instance, in problems involving the center manifold, the knowledge of that dimension is essential.
For special cases in which the spectrum a(A) of the operator A is given by zeros of an entire function h(il), the problem is to know whether the NEVES AND LIN dimension of the range of the spectral projection is equal to the multiplicity of 1, as a root of h(A). This question has been answered affirmatively by B. W. Levinger for retarded functional differential equations (FDEs) (see [3] ). In this paper, we do the same thing for a class of hyperbolic systems which is a slight generalization of the hyperbolic systems studied in [4] . The generalized systems will include retarded FDEs and some of the neutral FDEs as special cases. Therefore, the resemblance in the theory and method of FDEs and hyperbolic systems is clear. We would like to thank Professor Lopes for calling our attention to this problem and Professor Hale for suggesting a collaboration on this paper. We consider the class of hyperbolic systems
with the boundary condition 
A special case where 
Several examples of hyperbolic systems with F= F .6, and G = G6, are given in [4] . Hyperbolic systems in Lebesgue spaces have been used by many authors in the study of FDEs. We mention the work of Krasovskii [9] , Borisovic and Turbabin [6] , Banks and Burns [7] , and Marcus and Mizel [8] . However the system given in this paper is more general. Here we show how the hyperbolic systems contain FDEs [2] . where q is as before, $ E L, [ -1, 01" x n, and q is the dual number to p. Again o(t, x) = w(t + x) and one recognizes it as a neutral FDE. If I, is a root of h(l) of mutiplicity m, then we have: Remark. The least number for X, = N(loZ-A)-'@ R(l,Z-A)J is J= q, which is also the least number for P(X,)=N(1,I-A)J, and q may be obtained from Theorem 4 constructively. 
T,(Ml(n).M,(n)...M,(n))= T,(M,(~)).-.T,(M,(L)).
Proof:
For k = 2, the proof is a direct computation. The general case follows by induction. The following theorem is known from Levinger [3] . We give a shorter proof based on a simpler idea than the original one. 
III. PROOF OF THE MAIN RESULT
We will prove assertion (iii) only, because the first and the second assertions follow from the general spectral theory and the compactness of R(A:A). See [S] .
In order to calculate the dimension of the range of the spectral projection P, we start by making more explicit the several terms appearing in its expression. From (2), we have The second component of the derivative has a similar expression. The proof will be carried out in three steps. is a basis of the range of the spectral projection. In order to complete the proof we have to show that the above sequence is linearly independent in XP, and for this it is sufficient to show that (c?/~A.~) X(x, 0, A)a = 0 implies a = 0, for every k > 0; but this follows trivially from (6) and an inductive argument and the theorem is proved.
